ETV6/RUNX1-like acute lymphoblastic leukemia: A novel B-cell precursor leukemia subtype associated with the CD27/CD44 immunophenotype.
We have shown previously that ETV6/RUNX1-positive acute lymphoblastic leukemia (ALL) is distinguishable from other ALL subtypes by CD27pos /CD44low-neg immunophenotype. During diagnostic immunophenotyping of 573 childhood B-cell precursor ALL (BCP-ALL), we identified eight cases with this immunophenotype among "B-other ALL" (BCP-ALL cases negative for routinely tested chromosomal/genetic aberrations). We aimed to elucidate whether these cases belong to the recently described ETV6/RUNX1-like ALL defined by the ETV6/RUNX1-specific gene expression profile (GEP), harboring concurrent ETV6 and IKZF1 lesions. We performed comprehensive genomic analysis using single nucleotide polymorphism arrays, whole exome and transcriptome sequencing and GEP on microarrays. In unsupervised hierarchical clustering based on GEP, five out of seven analyzed CD27pos /CD44low-neg B-other cases clustered with ETV6/RUNX1-positive ALL and were thus classified as ETV6/RUNX1-like ALL. The two cases clustering outside ETV6/RUNX1-positive ALL harbored a P2RY8/CRLF2 fusion with activating JAK2 mutations and a TCF3/ZNF384 fusion, respectively, assigning them to other ALL subtypes. All five ETV6/RUNX1-like cases harbored ETV6 deletions; uniform intragenic ARPP21 deletions and various IKZF1 lesions were each found in three ETV6/RUNX1-like cases. The frequency of ETV6 and ARPP21 deletions was significantly higher in ETV6/RUNX1-like ALL compared with a reference cohort of 42 B-other ALL. In conclusion, we show that ETV6/RUNX1-like ALL is associated with CD27pos /CD44low-neg immunophenotype and identify ARPP21 deletions to contribute to its specific genomic profile enriched for ETV6 and IKZF1 lesions. In conjunction with previously published data, our study identifies the ETV6 lesion as the only common genetic aberration and thus the most likely key driver of ETV6/RUNX1-like ALL.